Introduction
World Association for Sexual Health defines sex as an integral part of human beings. 1 Sexual functioning is a complex process depending on the neurological, vascular and endocrine systems, and is influenced by numerous psychosocial factors. Sexuality can be influenced by aging, life experiences (for example abuse in childhood), various illnesses and their treatments. 2 As the expression of sexuality is a crucial part of an individual's self-identity, it is critically important both for healthy and ill individuals. 3 Ankylosing spondylitis (AS) is a systemic, chronic, inflammatory disease, affecting primarily the axial skeleton with an unknown etiology. 4 Sexuality in patients with AS has not been extensively studied. There are limited numbers of papers published about this issue. Moreover, the results of the studies are controversial. Although some of them demonstrate no significant difference between AS patients and healthy controls, some show sexual dysfunction in patients with AS. 5 In an earlier study, no difference was shown between the scores of AS patients and healthy individuals. 6 Controversially, it is reported in recent studies that there are higher incidence of sexual dysfunction among patients with AS when compared with healthy controls. 7, 8 The sexual dysfunction may be related with physical changes due to disease or comorbid psychological status. Sexual desire, capacity and activity may be altered by illness due to the interference with the hormonal, vascular and neural integrity of genitalia, as well as side effects of medications. Sexual problems in AS may be associated with peripheral joint involvement, decreased functioning, exacerbations of the symptoms of the disease and poor health status. 9 Effects of AS on sexuality may have psychological origin. Anxiety, loss of esteem, grief and depression can impair sexual fulfillment. 10 Hence, one's physical condition and his or her psychological status can be accepted as interdependent cornerstones of sexual health. 11 We hypothesized that patients with AS would have more sexual complaints and sexual dysfunction than healthy control group. Then we aimed to assess sexual functioning and psychological status in patients with AS and discuss demographics and disease-related variables.
Subjects and methods

Subject recruitment
A total of 43 heterosexual males who met diagnostic criteria of AS according to modified New York criteria 12 were included in this study. All patients referring to Karadeniz Technical University Physical Medicine and Rehabilitation Department in between May 2010 and July 2010 with no exclusion criteria were recruited consecutively. The control group was composed of healthy males matched on age with AS patients. Exclusion criteria for both of the groups were presence of serious infections or systemic diseases (cardiac, respiratory, gastrointestinal, neurological, endocrine, and so on), psychiatric disease and mental retardation. Psychiatric evaluation and measures of sexuality were applied by experienced psychiatrists. Sexual dysfunction was diagnosed according to DSM-IV criteria by the psychiatrists and self-report anxiety and depression scales were administered to all participants. All subjects had mental state evaluation and physical examination. Functional status, disease activity, current status and progression of the disease were assessed with scales. The study was designed as a cross-sectional case-controlled study. Approval for the study was obtained from the Karadeniz Technical University Local Ethics Committee of Medical School. In this study, Helsinki protocols were followed and all participants gave written informed consent.
Instruments
Sociodemographic data. Sociodemographic and medical status of patients were recorded by a questionnaire prepared by the researchers. Gender, age, education, marital status, profession, status of employment in the last 1 year, date of diagnosis, current medication, complaints and history about sexual life were all questioned.
Clinical assessment scales. Beck Anxiety Inventory (BAI): The Beck Anxiety Inventory is a 21-item self-report questionnaire with a focus on somatic anxiety symptoms, such as heart pounding, nervousness, inability to relax, and dizziness or light-headedness. 13 Items are rated on a 4-point scale ranging from 0 (not at all) to 3 (severely: I could barely stand it). Validity and reliability studies of the Turkish have been performed by Ulusoy et al. 14 Beck Depression Inventory (BDI): The BDI is an instrument that assesses the presence and severity of depression. 15 The 21 items of the inventory were selected to represent symptoms commonly associated with a depressive disorder. Item categories include mood, pessimism, crying spells, feelings of guilt, self-hate and self-accusing, irritability, social withdrawal, work inhibition, sleep and appetite disturbance, and loss of libido. Validity and reliability studies have been performed for the Turkish version, and the total score ranges from 0 to 63 with the cutoff score as 17. 16 Glombok-Rust Sexual Satisfaction Scale (GRSSS): This scale helps evaluating the quality of sexual relationship and disorders of sexual functioning. High scores points to a deterioration in sexual functioning and quality of sexual relationship. Scores of erectile dysfunction, premature ejaculation, anorgasmia, vaginismus, frequency of sexual intercourse, sexual communication, body contact and withdrawal subscales are also evaluated along with sexual satisfaction. 17, 18 The standardization studies of Turkish version were performed by Tuǧrul et al. 19 In this study the forms for males were used. The Bath Ankylosing Spondylitis Disease Activity Index (BASDAI): This scale is based on six questions about fatigue, spinal pain, peripheral arthritis, enthesitis and morning stiffness (both quantitatively and qualitatively). It is scored using a 10-cm Visual Analog Scale (VAS) for each of the five major symptoms over the last week. The mean of the individual scores form a scale from 0 to 10 in which lower scores indicate less active status of the disease. 20 The Bath Ankylosing Spondylitis Functional Index (BASFI): BASFI is used to assess functioning of the patients. It consists of 10 items on ability to perform and cope with activities of daily living, each scored on a 10-cm VAS reflecting status over the last month. The mean scale of 10 items generates the score, with 10 denoting worst possible functional status. 21 The Bath Ankylosing Spondylitis Metrology Index (BASMI): It is used to assess present status and progression of the disease. It is used to grade the mobility of the spine and hip by measuring the distance from the tragus to the wall, lumbar flexion, cervical rotation, lumbar side flexion and intermalleolar distance with a scale of 1-10. All patients should be evaluated by the same clinician. 22 Visual Analogue Scale (VAS): It is used for measuring pain. Patients were asked to record the severity of current pain on 10 cm VAS. 
Results
A total of 43 male patients with AS and 43 healthy individuals in control group were included in the study. All participants were heterosexual males. Mean ages were 36.42 ± 7.73 years for the whole sample. There was no significant difference between patient and control groups (36.26 ± 8.8 and 36.58 ± 6.6 years, respectively) (P ¼ 0.121) in terms of age. There was no difference between patients with AS and healthy group in terms of frequency of sexual intercourse. All of the patients but none of the healthy control group used medications. Most of the patients with AS (81.4%, n ¼ 35) were using disease-modifying agents such as tumor necrosis factor-alpha, eight of them (18.6%) were using nonsteroidal anti-inflammatory drugs. Erythrocyte sedimentation rate was significantly higher, C-reactive protein was higher in patients with AS. Mean duration of disease was 90.16±86.61 months. Mean BASDAI, BASFI, BASMI and VAS total score of patients were 2.90 ± 1.64, 2.74 ± 2.22, 2.67 ± 2.40 and 3.30±2.28, respectively. Seven of the patients with AS were over 4 in BASDAI. In all, 46.5% of patients (n ¼ 20) and 9.3% (n ¼ 4) of control group were smoking cigarette (Po0.0005). The heaviness of smoking in terms of packet/year was significantly higher among patients than the control group (0.86 ± 5.67 versus 6.51 ± 8.95; Po0.0005). There was no difference among alcohol consumption between patients and healthy controls (the incidence was 14% (n ¼ 6) and 16.3% (n ¼ 7), respectively; (P ¼ 1)). The sociodemographic and Tables  1 and 2 . GRSSS total scores of the groups were 5.14 ± 1.64 for patients and 3.95 ± 1.69 for control group. The scores were significantly higher in the patient group (P ¼ 0.002). GRSSS total score was modestly correlated with depression and anxiety scores (Table 3) . When depression and anxiety levels were taken as a covariant, GRSSS total scores of the groups turned out to be 4.48 ± 0.35 and 4.68 ± 0.27 for patients and controls, respectively, and the difference was insignificant (P ¼ 0.512). In Glombok-Rust Sexual Satisfaction Scale impotence, premature ejaculation, frequency, avoidance, nonsensuality and dissatisfaction subscales scores were higher; the differences between premature ejaculation, dissatisfaction and impotence subscales were significant (P ¼ 0.007; 0.007; 0.008, respectively). Sexual complaint was significantly higher in patients than the controls (P ¼ 0.045). The complaint began after the diagnosis of AS in 68.2% (n ¼ 15) of patients. The diagnosis of sexual dysfunction according to DSM-IV was identified in 41.9% (n ¼ 18) of the patients group whereas it was 14.6% (n ¼ 6) in control group, and the difference was significant (P ¼ 0.08). The diagnosis was premature ejaculation (PE) in 37.2% (n ¼ 16), ED in 4.7% (n ¼ 2) of patients, whereas PE was seen in 11.6% (n ¼ 5), ED in 2.3% (n ¼ 1) of control group. BDI and BAI scores were significantly higher in patients (9.95 ± 7.27 versus 2.98±3.38 Po0.0005 and 8.67±6.33 versus 3.11 ± 3.20 Po0.0005, respectively). Masturbation was positively declared by 53.3% (n ¼ 23) of the patients whereas it was 27.9% (n ¼ 12) of the control group and difference was significant (P ¼ 0.028). In the patient group there was a modest correlation between GRSSS total score and BASDAI, BASFI, Bath Ankylosing Spondylitis Metrology Index. Also BDI correlates with BASDAI, BASFI and Bath Ankylosing Spondylitis Metrology Index whereas BAI correlates with BASDAI, BASFI and VAS (Table 4) .
Discussion
There are many factors that contribute directly or indirectly to sexual dysfunction related to chronic illnesses. 23 Biological, psychological and relational factors mediate the association between chronic disease and sexuality. 11 A chronic disease which effects physical condition and psychological well being indirectly affects sexuality.
AS is a systemic chronic inflammatory disease and the reasons for disturbing sexual functioning in AS are multifactorial. 5 These factors may be due to physical problems arising from the disease or associated with emotional and partnership difficulties. 5 In AS, pain and depression can be the main contributing factors in sexual dysfunction. 5 In this study, incidence of sexual dysfunction was higher in AS patients than healthy controls. In an early study with AS patients, there was no difference between patients with AS and healthy control in terms of sexual dysfunction. 6 However, it is reported in recent studies that sexual dysfunction is at higher rates in AS. 7 Chronic diseases may impact the psychological well being of patients due to the development of psychopathology, such as depression and anxiety disorder. 11 Depression and mood lability commonly accompany chronic illnesses. All aspects of sexual response may be affected in depression. 23 Also level of anxiety may be related to sexual intercourse frequency and desire. 24 In this study, sexual complaint and diagnosis of a sexual dysfunction were significantly higher in patients with AS than healthy controls. The sexual dysfunction was significantly correlated with depression and anxiety levels. Also when anxiety and depression scores were purified the difference in total GRSSS score has disappeared. 11 This may also indicate the mediator role of depression and anxiety between the disease and the sexual dysfunction. Dincer et al.
8 also obtained the higher BDI scores in AS patients and associated sexual dysfunction with depression. Ö zgü l et al. 24 found high level of anxiety in AS patients, which was related with sexual relations.
However, there are different studies, which pointed out that the sexual dysfunctions in patients with AS were associated with the complications like joint involvement, decreased functionality and increased disease activity. 8, 9 Peker et al. 25 reported significant correlation between the disease activity and sexual life parameters reported by AS patients. In this study there was a modest correlation between the disease activity and sexual dysfunction. This might be due to low disease activity in AS group. Mean BASDAI score is lower than 4, which was considered as threshold score for disease activity. 26 Also, majority of patients with AS were having treatment with the disease-modifying agent, tumor necrosis factor-alpha, which was shown to reduce the disease activity. 27 The disease activity may In case of high disease activity in AS interaction between depression and sexual problems have reported to be stronger. 28 In this study, the patient group was significantly depressed and anxious in contrast to healthy controls, hence depression and anxiety may be considered as having an indirect effect on sexual dysfunction due to the disease. Because physical condition and psychological well being are also interrelated. 11 Pirildar et al. compared AS male patients' erectile functions with healthy controls and found significantly higher frequency of ED in AS patients, in which the duration of morning stiffness was found to be the only clinical feature related to ED. 6 Bal et al.
29
found significant difference only in sexual desire domain of International Index of Erectile Function scoring system, duration of morning stiffness and BASDAI was negatively correlated with sexual desire and overall satisfaction. Dincer et al. 8 also reported significantly lower sexual drive, problem assessment and low overall satisfaction scores in AS patients compared with healthy controls. In this study, premature ejaculation, dissatisfaction, impotence subscale scores and the frequency of a diagnosis of any sexual dysfunction according to DSM-IV were significantly higher in AS patients. PE was the most frequent diagnosis and complaint. This is compatible with the reports about PE being the most common sexual dysfunction in men. [30] [31] [32] In this study, educational level was significantly lower in patients with AS. The educational status might be an indirect forecaster of PE in this study because there has been some evidence suggesting a negative correlation between the level of education and PE. 33 A study concerning investigation of sexual problems in married population in urban areas of Turkey reported higher rates of PE in people with lower educational level. 32 In a population-based study conducted to determine the prevalence of ED in Turkey, it was found that low educational level of the patients was associated with ED. 34 A strong association was detected between anxiety and PE, 35, 36 but depression was not found to be a risk factor for PE. 33, 37 In this study, anxiety level was significantly higher in AS patients, which may also be a determining factor for PE.
Smoking has been associated with increased ED risk in many studies [38] [39] [40] whereas ejaculation is strongly associated with quality of erections, previous prostate operations and poor overall health and/or a comorbid urological condition. 41, 33 None of the patients with AS in this study had any prostate operation and any other health problem other than AS. Erectile dysfunction was detected in only 2 whereas PE was in 16 of the smoking subgroup of AS patients and the difference was significantly higher than healthy control. In this cross-sectional study design, smoking might be a contributing factor on sexual dysfunctions in patients with AS. The frequency of sexual intercourse was also found in association with PE by Kaplan in 1974, since then low sexual frequency reported to be a risk factor for PE and was reported by other studies. [42] [43] [44] In this study there was no significant difference between patients with AS and healthy controls in terms of the frequency of sexual frequency, on the contrary, masturbation is significantly higher in patients with AS. Masturbation might serve as an alternative to sexual intercourse in case of sexual dysfunction.
There are some limitations of this study. The study sample was selected from an University Hospital tertiary clinics' patient population, which is considered as a reference setting in the region. Thus, the more severe and complicated cases might have been referred to University Hospital, hence this may lead a bias. This study is cross-sectional, hence it is impossible to determine direct cause of sexual dysfunction in AS. But depression and anxiety might be studied as a risk factor in longitudinal followed-up studies in the future. We did not interview with the partners, but partner's report about the man's sexual behavior might serve an important clinical information. Besides obtaining the complaints about sexuality by self-report questionnaires, accomplishing clinical interviews with all AS patients in order to assess the medical condition and comorbidities with clinical scales and examinations are the strong aspects of this study.
In conclusion, sexual health of patients with AS seems to be based on two interrelated factors; psychological status including depression and anxiety and disease activity of AS. Therefore, sexual well being of patients with AS requires psychological well being and good physical condition. Controlling the symptoms of AS and maintaining psychological well being may prevent sexual dysfunction besides proved risk factors such as smoking, education level. Controlling the disease activity, which provides psychological well being for the patients with AS, may warrant better clinical practice. Further studies with different methodologies are needed to, find out different factors effect, directly on sexual functioning in patients with AS.
